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(54) Resilient, three dimensional polymeric film comprising open and closed capillaries 



(57) The present invention relates to resilient, 
three dimensional perforated plastic webs which allow 
passage of water vapour, and preferably of air, and are 
resistant to the transmission of aqueous fluids at 
least in one direction. According to the present 
invention the perforated plastic webs consist of a 
liquid impervious polymeric film having open and closed 
capillaries. More than half of the capillaries are 
closed and preferably shorter than the capillaries with 
apertures, and provide the resilient three dimensional 
web with an increased resistance to crush and to 
collapse of the capillaries under compression. 
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FIELD OF THE INVENTION 

10001] The present invention relates to resilient, three dimensional, perforated plastic webs which are 
breathable, but are resistant to the transmission of aqueous fluids at least in one direction. According to the 
present invention the perforated plastic webs consist of a liquid impervious polymeric film having capillaries 
extending from one surface of the Jayer, and comprising a first end with an aperture in the opposite surface of the 
layer, and a second end. From 5% to 50% of these capillaries comprise a second aperture in the second end, wherein 
they are also preferably higher than the capillaries without the second aperture. 

BACKGROUND OF THE INVENTION 

[0002] The primary consumer needs which underlie development in the absorbent article field, in particular 
sanitary napkins, catamenials, or pantiiiners is the provision of products providing both a high protection and 
comfort level. 

[0003] One means for providing consumer comfort benefits in absorbent articles is by the provision of breathable 
products. Breathabiiity has typically concentrated on the incorporation of so called 'breathable backsheets' in the 
absorbent articles. Commonly utilised breathable backsheets are microporous films and apertured formed films having 
directional fluid transfer as disclosed in for example US 4591523. Both these types of breathable backsheets are 
vapour permeable allowing gaseous exchange with the environment. This thereby allows for the evaporation of a 
portion of the fluid stored in the core and increases the circulation of air within the absorbent article. The 
fatter is particularly beneficial as it reduces the sticky and soiled feeling experienced by wearers of or 
associated with articles comprising an apertured formed film or film like topsheet. 

[0004] The use of apertured film topsheets has long been recognized as providing particular benefits in 
controlling the liquid flow through this layer into an absorbent structure and reducing the liquid flow out of the 
absorbent structure towards the skin of a wearer. In this respect apertured film topsheets have provided an 
exceptional dryness comfort to the wearers of absorbent articles, particularly sanitary napkins. This comfort 
benefit however, started to wear off under stress conditions of such articles, such as physical exercising of the 
wearer (which also caused transpiration from the skin opposite the article to emanate more strongly), heavy loading 
of the article or extended wearing duration. 

[0005] A drawback associated with the use of breathable backsheets in absorbent articles is the negative effect 
on the protection level performance by leakage, known as wet through, onto the users garment Although, breathable 
backsheets in principle only allow the transfer of materials in the gaseous state, physical mechanisms such as 
extrusion, diffusion and capillary action may stilt occur and result in the transfer of the fluids from the 
absorbent core through the backsheet and onto the user's garments. In particular, these mechanisms become more 
dominant if the product is utilised during physical exertion, or for heavy discharge loads or over extended periods 
of time. Thus, whilst the incorporation of breathable backsheets in absorbent articles is highly desirable from a 
comfort standpoint, since the primary role of a backsheet still remains the prevention of liquid leakage, 
conventional breathable backsheets have not been successfully incorporated into products. 

[0006] The problem of wet through onto users garments due to the incorporation of such breathable backsheets in 
absorbent articles has indeed also been recognized in the art. Attempts to solve the problem have mainly resided in 
the use of multiple layer backsheets such as those illustrated in US 4341216. Similarly European patent application 
no. 710471 discloses a breathable backsheet comprising an outer layer of a gas permeable, hydrophobic, polymeric 
fibrous fabric and an inner layer comprising an apertured formed film having directional fluid transport. The 
backsheet construction preferably has no liquid transport/wet through under certain specified test conditions. Also 
European patent application no. 710472 discloses a breathable backsheet consisting of at least two breathable layers 
which are unattached to one another over the core area The backsheet construction preferably has no liquid 
transport/wet through under certain specified test conditions. 

[0007] US 4713068 discloses a breathable clothlike barrier for use as an outer cover for absorbent articles. The 
barrier comprises at least 2 layers, a first layer having a specified basis weight, fiber diameter and pore size and 
a second layer comprising a continuous film of poly (vinyl alcohol) having a specified thickness. The barrier also 
has a specified water vapour transmission rate and level of impermeability, 

[0008] However, these proposed solutions have not been able to provide a fully satisfactory solution to the 
problem of breathable backsheet wet through under stress conditions. But especially under such stress conditions 
breathabiiity would have most pronounced comfort benefits especially for articles comprising film topsheets. For 
such articles the experienced or assumed stickiness, stuffiness, or soil residue between film and skin is greatest 
under stress conditions. 

[0009] US 5591510 as well as WO 97/03818 and WO 97/03795 disclose an apertured film layer having capillaries 
which are disposed at an angle relative to the plain of the film, which films are referred to as slanted capillary 
films. This film structure is provided as an improvement for incorporation into clothing and garments which are 
breathable, yet non transmitting liquids toward the wearer of such garments. Also the use of such slanted capillary 
films is indicated in the context of absorbent articles but as a topsheet, particularly in figure 16 of US 5591510 
the combination of such slanted capillary films together with an absorbent material is disclosed, however not in the 
context of disposable absorbent articl s according to the present invention. 



,00,01 In European patent app«ca«ons No*. ^P^^ZT^^SIT^'-^S S 
lm oreafnable dual layer back*** eompnsing ™^J"*2^%V££^ topsheer, dlaposabla 

« , SS2 M SKK = -SCrs jrrs.rsMsr 

side walls which extend away from the wearer facing surface of the ^^^^.^^L^ ^ dng surface of 
providing the web with three dimensionality. The cap rttorii ISc^^rt Item tt?SSwr taelng surface of 
the bactoheetWm and a second opening a ^ M f/ f *• ^fSJTtom the wearer facing surface of the 

S»JL^ form ' shape ' size 

or combinations thereof. ca niii a ries mav be provided as slits. Slits are 

s.^ £ 2s in°sr vjsiss 2 S5tr«« - -* - •» — 

compression forces and stresses exerted on B ^ *J e ^ el ^ e d alSn^ articles comprising said 

particularly severe wearing conditions experienced during the ° P^^d resistance is even more desirable 
resilient, three dimensional polymer* film m a ^cteheet s^ctu «• ^^^aTllartBd capillaries, which are 
when the resilient three dimensional polymenc film compreea e ? h g dimension of the respective first 

particularly slender, La ^ing provided v, th a^ ^ 
opening in the first, base i euritee of Je P^o^nTaVS? «Se time as the present application, and entitled 

KoJWS!: Seed KMSM^ -eased capabi,* of 

capillary collapse under compression. 
fti 1MMARY OF THE INVENTION 

■0010] The present in»en«o™ rentes ,e..ent th~ S^Thf'^lS'rfa,. 
iquid impervious pot/menc film having a first <^^J^J^^^XZ»^Li>m. Tire 
side walls which extend away from the ««otjd * "» J" of ffie» and a second end spaced 

SST «Vas?™ oScapllaries are *sed ^^ffaff^JS 

RRIFF PFSCRIPTION O F THF DRAWINGS 

.00181 Fiaure 1 shows a cross-sectional view of an absorbent article comprising all usual elements of such 
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comprised in an alternative backsheet structure. 
RETAILED DES TIFH™ ™ THE INVENTION 
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[0023] The resilient, three d.mens.ona > J^°£ e «J^ * TJb providing breathabilrty, i.e. water 
comprised in any other type of articles, or ateo be used as fr ^ a rt egp^, e .g. in agriculture, 
vapour permeability and preferably a.r permeabilrty, ^^^T^So^ accor d ing to the present invention and 
[0024] For example, resilient, three . dim ?f'° t ^£^ ^^oombhed with water vapour and 

providing resistance to fluid transrn.ss.on m at 0 ^ s ^ on c J -J capillary collapse resistance when 
preferably air permeabilrty, can take a dvantag ^ "^J^rUcS such as for example gowns, face masks, 
comprised in e.g. other articles ^^S^SJSfi ^ Kan one direction under particular* 

STconTns« — ^ ° r SCh ° ,ar ^ ^ 

5ST P ~^ee dimensional, ZJZ^^*^ 
ncreased resistance to crush and car** collapse under pressure can be tiso ^ 

=&5 asK! r»«TS^- - the web of the present ,nventon 

., to crush and to capillary collapse. _, astic webs of the present invention will be hereinafter 

25 [00261 The resilient, three d.mensiona . Pirated Ptata ™ ..^l breathable backsheet structure of a 
described in preferred embodiments ^^S^ 0 ^^ Sthe present invention can also be comprised 
disposable absorbent article such as a , samtaiy _naptan, ^ , p n disposable absorbent articles, or also 

in other elements distinct form a tactehe«l^£ej as t ^opjne^ de8C p rtpHoni references to the resHient, 

srasi ss&s ,ar^^»^ - * ^ c ~ fi,m on * represent an 

example of a preferred embodiment of the present mvenhom of a (jquid pervj 
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hereby keep the skin of the wearer dry, the *fs°rben^ permeability) to retain the 

flow of vapour and/or air through t and the JJffi'FSSJSSTS individual elements are joined, preferably 
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using techniques such thatthe final product .has the desired £™™ a P jn the direcBon of the wearer is called 
[0029] In the following descnption of the J"^" ^^wJy a™w 20. Further the surface facing in the 
wearer facing surface. In the drawing. ; this direjon » ^^^^.^onteind^byarrowZI. 
direction of the garment is called garment facing surface .and in ^ a ^ n9 ference t0 a preferre d embodiment of the 
[0030] The disposable absorbent article »J^^^Z!T^SZ backsheet comprising the resilient 

c:ussw^ 

Ahsnrhent article components 
J hfi topsheet 

,003,, Accord ,. *e P-e^eo 1-*?^ "SS*ZK2 ttg&zzsrss* 

55 emboLen. the topsheet comprises a W J"**^ ^dSn Tether leye, or, the »eare, faring 

layer Detv»een the fret layer and the a 5^7,J^f '„, to parts of th. perrph ral zone of the arKte 



30 



35 



40 



45 



50 



-4- 



EP 1 040 803 A1 

referred to as "hybrid topsheef ). The topsheet typically extends across the whole of the absorbent structure and 
can extend into and form part of or all of the preferred sideflaps, side wrapping elements or wings. Also th 
topsheet (or rather at least one layer thereof) can wrap around the absorbent core, thereby providing a topsheet layer 
and a layer which is considered part of th backsheet 

[0033] The topsheet as a whole and hence each layer individually needs to b compliant, soft feeling, and non- 
5 irritating to the wearer's skin. It also can have lastic characteristics allowing it to be stretched in one or two 
directions. As used herein the topsheet hence refers to any layer or combination of layers whose principle function 
is the acquisition and transport of fluid from the wearer towards the absorbent core and containment of the 
absorbent core. In addition the topsheet of the present invention should have a high vapour permeability, preferably 
also a high air permeability. 

10 [0034] According to the preferred embodiment of the present invention the topsheet may be formed from any of the 
materials available for this purpose and known in the art, such as wovens, nonwovens, films or combinations thereof 
In a preferred embodiment of the present invention at least one of the layers of the topsheet comprises a liquid 
permeable apertured polymeric film. One layer, but preferably the wearer facing and contacting layer, is provided by 
a film material having apertures which are provided to facilitate liquid transport from the wearer facing surface 
towards the absorbent structure. Such liquid permeable, apertured films are well-known in the art. They provide a 

15 resilient three dimensional fiber-like structure. Such films have been disclosed in detail for example in US 3929135, 
US 4151240, US 4319868, US 4324246, US 4342314, US 4591523, US 4609518, US 4629643, US 4695422 or WO 
96/00548. 

[0035] An example of such film is available from the Procter & Gamble Company, Cincinnati, Ohio, USA under the 
trade name Dryweave. Also such films are available from the Company Pantex from Pistoia, Italy under the designation 
"PF-films". Also film according to US 5591510 or WO 97/03818 and WO 97/03795 described for use as a layer in 

20 breathable backsheets can be employed but may require modification of the apertures to ensure liquid permeability 
from the wearer facing surface to the absorbent core which is the primary objective of the topsheet and the layers 
constituting it. Such modification can e.g. be a surface energy alteration which actively drives liquids into and 
through apertures by creating a gradient of surface tension of the film. A method to provide surface energy 
gradients is disclosed e.g. in WO 96/00548. 

25 [0036] A particularly preferred design would then be to use the same film for the topsheet and the backsheet 
both possibly supplemented by additional layers. Such a film is e.g. wrapped around and encircles the absorbent core 
and is treated for liquid transport into the absorbent core in the area corresponding to the topsheet but is not 
treated in the area corresponding to the longitudinal sides and to the backsheet (or treated to prevent liquid 
migration from the absorbent core through the backsheet). Treatment in the area corresponding to the topsheet can 
e.g. provide a discontinuous coating of hydrophobic silicone on the wearer facing surface in line with WO 96/00548. 

30 In addition or alternatively the characteristics of the apertures can be made differently (i.e. for liquid transport) 
in the film area corresponding to the topsheet. 

Absorbent core 

[0037] According to the preferred embodiment of the present invention the absorbent cores suitable for use 
35 herein may be selected from any of the absorbent cores or core system known in the art. As used herein the term 
absorbent core refers to any material or multiple material layers whose primary function is to absorb, store and 
distribute fluid. In Figure 1 the absorbent structure is shown to comprise 3 layers 40, 42, and 44. 
[0038] The absorbent core of the present invention should have a high vapour permeability preferably also a high 
air permeability. The absorbent core preferably has a caliper or thickness of less than 12 mm, preferably less than 
40 8 mm, more preferably less than 5 mm, most preferably from 4 mm to 2 mm. 

[0039] According to the preferred embodiment of the present invention, the absorbent core can include the 
following components: (a) an optional primary fluid distribution layer preferably together with a secondary optional 
fluid distribution layer; (b) a fluid storage layer; (c) an optional fibrous ("dusting") layer underlying the 
storage layer; and (d) other optional components. 



45 Primary/Secondary Fluid Distribution Layer 

[0040] One optional component of the absorbent core according to the present invention, indicated as layer 40 in 
Figure 1, is a primary fluid distribution layer and a secondary fluid distribution layer The primary distribution 
layer typically underlies the topsheet and is in fluid communication therewith. The topsheet transfers the acquired 
fluid to this primary distribution layer for ultimate distribution to the storage layer. This transfer of fluid 
50 through the primary distribution layer occurs not only in the thickness, but also along the length and width 
directions of the absorbent product The also optional but preferred secondary distribution layer typically 
underlies the primary distribution layer and is in fluid communication therewith. The purpose of this secondary 
distribution layer is to readily acquire fluid from the primary distribution layer and transfer it rapidly to the 
underlying storage layer. This helps the fluid capacity of the underlying storage layer to be fully utilised. The 
fluid distribution layers can be comprised of any material typical for such distribution layers, 

55 

b Fluid Storage Laver 
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[0049] An optional component for inclusion in the absorbent core according to the present invention is a fibrous 

KViir«i typically r e rvxTfSTS£ izrs^^^^ 
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capabilities such as rapid wicking of fluid along the length of the pad. 
cith er riptional Compo nents of the absorbent structure 

is provided close to or as part of the pnmary or seoondajf tiuia a, s™" u ° * s h te gre pre f e rably 

material mentioned supra. 
Backsheet 

10052] Th absorbent article according to <h, orererred embod-rent of ^^'T^S'J^Sli 
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pants, pyjamas, undergarments, and shirts or jackets, thereby acting as a barrier to fluid transport. In addition 
however, a preferred breathable backsheet of the present invention permits the transfer of at (east water vapour, 
preferably both water vapour and air through it and thus allows the circulation of air into and water vapour out of 
the article. The backsheet typically extends across the whole of the absorbent structure and can extend into and 
form part or all of side flaps, side wrapping elements or wings, if present 

[0053] According to the pref rred embodiment of the present invention suitable preferably breathable backsheets 
for use herein comprise at least one liquid impervious polymeric backsheet lay r. The backsh et compris s a 
resilient three dimensional web according to the present invention, which consists of a liquid impervious film which 
has capillary apertures and is air permeable. Preferred breathable backsheets for use herein are those having a high 
vapour exchange, most preferably both a high vapour and high air exchange. The film with capillaries is oriented 
such that it retards or prevents liquid from passing from the absorbent core towards the outside while allowing free 
air flow through it. 

[0054] According to the preferred embodiment of the present invention any additional backsheet layer needs to 
provide at least water vapour permeability so as to support breathability of the article. It is not required but 
desirable that it also supports air permeability in order to further improve the comfort benefit from the 
breathability of the article. In this context suitable water vapour and air permeable layers include two-dimensional 
micro- or macro-apertured films, which can also be micro- or macroscopically expanded films, formed apertured films 
and monolithic films, as well as nonwovens, or wovens. Such films are disclosed in detail e.g. in EP 293482 and the 
references therein, or US 3929135, US 4637819 and US 4591523. 

[0055] The resilient, three dimensional, polymeric web according to the preferred embodiment of the present 
invention provides air and water vapour permeability by being apertured. In a preferred embodiment of the present 
invention illustrated in Figure 1 the breathable disposable absorbent article, which can be for example a sanitary 
napkin or a pantiliner, comprises a backsheet 50 which is also breathable. The breathable backsheet 50 comprises a 
resilient, three dimensional liquid impervious polymeric backsheet film 55 constituted by the resilient, three 
dimensional polymeric web of the present invention and having a first surface corresponding in this embodiment to a 
garment facing surface and a second surface corresponding to a wearer facing surface, both surfaces being planar and 
parallel to each other, and also parallel to the plane P of the backsheet film 55. In the embodiment of the present 
invention shown in Figure 1 , the plane P actually corresponds to the garment facing surface of the backsheet film 55. 
[0056] The terms "planar" and "plane" as used herein refer to the configuration of the backsheet film 55 as such, 
as if the backsheet film alone were laid on a flat surface, even if the backsheet film 55 may also be not planar 
when comprised in an e.g. non planar absorbent article according to an alternative embodiment of the present 
invention. 

[0057] The backsheet film 55 also comprises capillaries 54 with side walls 56 which extend away from the wearer 
facing surface of the backsheet film 55 and towards the absorbent core 40, 42, 44. Each capillary 54 has a first end 
60 comprising a first opening 57 in the garment facing surface of the backsheet film 55, and a second end 62 spaced 
apart from the garment facing surface of the backsheet film 55. Each capillary 54 defines a conduit 70 constituted 
by the first end 60, the second end 62, and the side walls 56. 

[0058] As shown in Figure 1, part of the capillaries 54 of the resilient, three dimensional liquid impervious 
polymeric backsheet film 55 are closed capillaries 54' which are closed at their second end 62, while the remaining 
part of the capillaries 54 are open capillaries 54" comprising a second opening 58 at their respective second end 
62. Moreover, the open capillaries 54" are preferably higher than the closed capillaries 54', i.e. the open 
capillaries 54" preferably extend from the wearer facing surface of the backsheet film 55, and towards the absorbent 
core 40, 42, 44, further than the closed capillaries 54'. The closed capillaries 54' constitute from 50% to 95% of 
the total number of the capillaries 54 of the resilient, three dimensional liquid impervious polymeric backsheet 
film 55 comprised in the preferably breathable backsheet 50 of the absorbent article according to the present 
invention. Preferably, the closed capillaries 54' constitute from 50% to 80% of the total number of capillaries 54. 
The closed capillaries 54' can be preferably evenly distributed among the open capillaries 54" of the resilient, 
three dimensional liquid impervious polymeric backsheet film 55, or, alternatively, they can be located in well 
defined areas of the backsheet film 55, for example in one or more stripes, wherein the open capillaries 54' are all 
grouped in adjacent parallel stripes. 

[0059] In a preferred embodiment of the present invention such as that illustrated in Figure 1, the open 
capillaries 54" in the resilient, three dimensional liquid impervious polymeric backsheet film 55 are all 
substantially identical, and also the closed capillaries 54' are all substantially identical to one another. Also, 
open capillaries 54" and closed capillaries 54' of the film 55 illustrated in figure 1 have first openings 57 of 
substantially the same shape and size. Alternatively, open capillaries 54" and closed capillaries 54' of different 
sizes, and/or having different first openings 57 are also possible. In such a preferred embodiment the relationship 
between the respective heights of the open capillaries 54" and of the closed capillaries 54' can be expressed in 
terms of apparent thickness T of the backsheet film 55, and of height H of the closed capillaries 54', as defined 
hereinafter. 

[0060] The resilient, three dimensional liquid impervious polymeric backsheet film 55 has an apparent thickness 
T that can be defined as the distance measured between a first plane 64 comprising the first ends 60 of the 
capillaries 54, and actually corresponding to the plane of the garment facing surface of the polymeric backsheet 
film 55 and therefor to the plane P of the backsheet film 55, and a second plane 66 parallel to the first plane 64 
and comprising the points of the second ends 62 which are furthest from the first plane 62. The height H of the 
closed capillaries 54' can similarly be defined as the distance measured between the first plane 60 and a third 



[0061] in the embodiment of the present inventio ' *J^ e m ™ tar S h ape of respectively identical straight 
and the closed capillaries 54' of the backsh ^ ffl £» ^Jj '.^ffi' end8 P 62, which in the open capillanes 

he Resent invention cn have «.tent «'*j£ , 25^££^&i»t 3 7 ' ** ** ' ' 

evaluated. ft4 R6 and 68 an( j the measurement of T and H in a film 55 

[0064] The definition of the afferent plan ea 6^66 > andWJ ana megns of |mage 

'according to the present invention can be ^^SSSSSS^ a scanning electron microscope, 
analysis performed on photomicrographs of ^ e £J™ t0 perform such measurements in case of less 

[006^ Necessary adjustments .can .alsc > be made fay the JJ^J^ of the present invention does not 
regular structures, for example when the film 55 in •■"■PJg* substa ntially identical to one another, or, also 
comprise closed and open capillaries 54 54 ^^^"^dlVnat second opening 58, as K is often the case 
when" e.g. the open capillaries 54" do - jot J»J««*; known manufacturing mefto* In such 
with known actual open cap.llar.es formed in pcgnwne nm row immediate iy identifiable as descnbed above (the 
cases when the second and third planes as defined herein are not. mme y dime nsional polymeric film), the 
7p£ in contrast, can be a^ays pcs^ 

apparent thickness T of the film 55 can ^^J^J^^ used in the art for this scope, such as for 
afernatively with one of the SJ MtenmTeter Testing Machine Inc. of Am.tyv.lle, N.Y., USA, 

evaluated as an average value by image analyse means. dosed capillaries 54' is 

[0066] Without being bound to any theory rt.s bete ™ pre88hw forces exerted in a direction 
Le resistant than that of the higher, moJm applied to the resilient, three dimension^ 

perpendicular to the plane of the film 55. and i as ^„ 1 ® n ^"p ca ,K / encountered during the use of an absorbent 
^ impervious polymeric film 55, wh ich are , fcr pSSd embodiment of the present inventor, 

article comprising the film 55 in the backsheet ™' f c ™S£ 5V and also to the preferred lower height of the 
This is due to the closed construction of the closed cajwanes < . ^ t0 de f 0 rm under stress. The 
doid capillaries 54' that makes them ess prone 0 is als0 typically thicker than in 

thickness of the film layer in the preferred s ructu re 01 vne cios h ed stretching a heated 

closed capillary structure. . ^ llaries 54 ' 0 f the resilient, three dimensional 

[0067] The higher resistance to ™ m '^ n *X£?&m under the stresses induced during the use 
liauid impervious polymeric film 55 gives the film 55 a b a e ^ n ™^ absorbent artic | e . T he open, longer capillaries 
o'r ex3e being^mprisec I in a b^^*g£ J J*S ^t?d&%W« & create a ^forced 
54" can bend or deform under pressure, but c oHapse is a * 0, ° eQ . f j beyond tneir recovering capability. After 
sVrudure that prevents the open c^pjjw-lro^ their original, unstressed and 

release of the stress the open cap. a nes can theref °^ ^ s ^™ e y dirnensiona | liquid imperious po^menc film 
this provides an advantage particularly when the res Jfrj*™^ structure of a disposable absorbent article, 
dicribed so far is preferably compnsed in a breathable ™ of wet t hroU gh, more likely to occur 
» 2S 1 the capillaries can close undar pj^e J^„J352 Si! pressure and therefore they can recover 
in the stressed conditions, but at the same time 1 they oo _noi c ^ 

their original structure and regain their full br f^'J^'JJ nl ^ fl ,m of the present invention described so 
[0068] The resilient, three dimensional I quid W™" c dvantage0US |y com prise open cap.llar.es 54 

ar and preferably comprised in a backsheet ^J**^ 

sssssr- s^s ff^A*- fi,m Even more preferab * the open cap 
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B an open capillar 54" of the potvmenc ba*Jhe« film 'LmeScLaat «m 5? Sod. the absorbent oore 40, 
whi* extend away from the wearer fac.no surface of the f ingenc I >m : ™ » ^ ^ , ^ 

42, 44. The open caplaries 54- have a first .opening 57 in the g^™"™, „ ^Jed apart from the wearer 
backsheet tin. 55, and a seconc I opening 68 1 « _»» end of the M ^54 «*» ^ ^ „„ ^ 

the conduit, identified as known from solid geometry. . illustrated in the attached drawings. 

P07U m most preferred embodiments of the , ^ ^ " '^pScular to the plane P of the 
where the sectional views of Figures 2 to 7 are taken from a ' p p h or these same 

backsheet film, the identification of the « » JJneA of the condu, 70 can * moj^ w ^ where 
sectional views, since sad centreline A entirely has on this tymrmnv pian " f ft centr eline A as the 

condurt 70 merges the plane P of the ^cksheet film 55 in Figures 37^he i«™ has nQt a regu|ar 

geometrical axis of the conduit 70 must take into *^^" e ^SSui 54" where the conduit 70 is 

shape in this region, as compared to the ^»,ng portion of t he op en capilla ^ £ defined A good 

entirely defined as a cylinder or a truncated ^'^^ JtS^th, points at the centre of some 
approximation to identify the centreline A .n this mergi ng regon is i to cjnnjn^ P ^ from ^ 

sections of the conduit 70 which are parallel to the pla ne P an ^*Ken secijon ^ rf ^ 

10072) The M opening 57 of the open oapilary 54 i^l kg armenttansr £ mi „ |mum M M 

=iro P rmt^ sras 
e^ssffA?. s^r^KT - " D - and Dma * can be eva,uated 

with means known in the art, such as for example by. mage !^^ q ^- nlng 57 as corresponding to the 
[0073] An average dimension D,, can also *J»^to**^«P™Q^ * » the garment 
hydraulic diameter of a conduit having the same ^^X^ ^SSTJd fi^t opening 57 is wetted by 
facing surface of the polymeric backsheet fi m 55j J» e in ^^^^^ definition Snly, since the conduit 
the fluid. Of course the concept of "hydrau c ^^.Sl^^ncltlirterm W is therefore used in its 

70 of the capillaries 54 is not J^f^ 

broader meaning comprising gaseous fluids, namely an ^ana/or waier vap corresponds to four times the 

certain diameter, the 1M opening 57 in tta M»™« , ' 3 thTSSSwl conduit 70, owing to 

&S1£S12£££ XZXX^&EZ*** 1 ' me»»d and appa^s used 
for the formation of the polymeric backsheet film 55. ^ dimension D™, of the first opening 

srs .Jir^wtr.rjws rasa* - °- 

and D max correspond, measured alona the centreline A between the first opening 57 

H, ^3^&Zr^ZZ23*» the centr*e A between two point, 0, 

^"rSpTTe^ 

opening 57. Said surface S, is «at, as can be seen . i the SjSTSfss SS% From a practical pcH of view, 
the plane of the garment facing fn Flgurei 2 to 7 the first point P, corresponds to 

TJ^Tm^"XZT:T^^o »e iden»*n of tne ce„**e A o, 

IS™,™ S^S^1SS?£ *™ "Son between ,h. cen^ne A ., »e condu. 70 and a 



the 



flat surface S 2 which is perpendicular to said S^Jjg ^£3fT£ 

SSL oJ^-rsss^ - - scannins e,ectron 

S C0P6 ' m the e^odiment of Figure 2 SSS 
Ucond opening 58 also has a regular circular ^ n ^ r ^^.^,2 l E'?^ igh the whole perimeter of the 
identifies the intersection point P 2 corresponds to • SfEvSnooth as possible so as not to 

second opening 58. It is generally Pff^** ^iSSS eSKSS at the end oTSe second opening 58 of the 

S a m nS 5 P 5°Se perimeter and shape ,of the second "2^^*^ or uneven, comprising .oose elements 
[0081] For example, the edge of the second opening 58 may >» "iggM « or un . h jn 

LJing from the edge of the opening, - J'^^ surface S, of 

features S,. S, P,. P, in open ca P i«aries ^ hav,ng ^ffere £%t*t — e A passes 
shape of a straight cylinder perpendicular to thejro of PJ^"'S e SS ed ^ ^guir and Irragular shapes of 
through a first point P, which c0 " es P°"^^ the dimensions D min , D av , and D of 

the surface S, as known from plane geometry. In tne sec ™ ' ™» » ft fe cohered 

the first opening 57 coincide, as it is the case wrth the open capillary :>4 r.gur 

that the first opening 57 has a circular shape in said figure^ ^ the |onger 

R.w„ -^^ !:; ' — B - 18,969 

dimension D max as defined herein. Ko^ch*ot film 55 comprised in the breathable absorbent 

Kof «KK «- - oa« 54-, and the 

dfmfnsl^ s ^ ecting tnis ratio . . 

[0085] According to a particularly preferred ernbodiment of JJ^P^JJ^J web ; ccording to the present 
possible to improve the performances of ^ '^^^^ 54" in the breathable 

invention, preferably incorporated as the Pf^menc ^cksheet t im oo jnc M reased breathabilrty combined wrth a 
backsheet of the disposable absorben art.de ^ b ^\ r ^ te J^ e S 0 "2 polymeric web under pressure and 

!he frit opening 57 is preferably ^J^£"™fi^'J% S°e pSabry the ratio between the length 

ffitt^-ffiSjrj greLr *- 2 Mo8t preferab,y ** 

backsheet film of the preferably breathable backsheet m JP^ u ( ^ d VL same time they can easiry 
embodiment of the present invention allow a, r an ^^^^Se^ex facing side on them by the user - 
bend owing to the preferred UD ratio under the pres sura exerted trom to a such ^ ^ m 

during the wearing time. The bending caus es the apian "J^^J^JJ described so far, becomes neariy 
through them, and towards the outs.de '^^Jl,^^^^^ invention are highly preferable in 
impossible. Hence the resilient, three dimensional Wrnenc wees o^ " dimensional polymeric web of the 
the context of breathable absorben articles. ^^^.^He preferred embodiment, a better resilience 
present invention, corresponding to the polymeric I f^S^f J r ^ u ^ 

and the capabilrty of providing a cushioning effect under ^P r ^ sures , 57 n0 dist j nction betwe en D 

i :°oi, jsrrss^^ ° pening 57 correspond 

to one another. ^^ lir * havinn a shaoe diff rent from a circle the three 

as. jsl s^SESS firs -rrr ~ — - — - 
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bendina under an external pressure of a capillary having the preferred L/D ratio, one of the three relevant 
dfmensionJ ^oUhe fiifaSerture can be more indicated, depending on the particular shape of sa.d first opening, 
?rwTe"e r ° f rt -I reguK irregular, or having a perimeter which is "^^^"J? 
example circular, oval, or elliptic, or alternatively partially concave and partially convex. In the latt r case, the use 
ofD^or, more preferably, of D max in the ratio UD are preferred. 

[0091] As already mentioned, in a particularly preferred embodiment of the present invention illustrated ,n 
figures 3 to 8 the open capillaries 54" of the polymeric backsheet film 55 can be also slanted, ..e., disposed at an 
angle relative to the plane of the polymeric backsheet film which is less than 90 degrees. ar . rnrHanrp ^ the 

[0092] Preferably a polymeric backsheet film 55 can be provided wrth open capillaries 54 in accordance wrth i the 
aforementioned US 5591510 or PCT WO 97/03818, WO 97/03795. In Figures 3 through 7 alternate embodiments o 
sue open ^capillaries e sho^n Preferably the open capillaries are evenly distributed across the entire surface of 
th Have? and I arS all denlcal However/layers having only certain regions of the surface prov.ded wrth open 
capillaries for example only an area outside the region aligned with the central loading zone of the absorbent core, 
may be provided with open capillaries according to the present invention. ^ Uar -, aa arf > 

[0093] Methods for making such three-dimensional polymeric films wrth open and closed cap, "am» are 
substantial similar to those found in the apertured film topsheet references, the apertured formed film references 
^nStiSJSA expanded film references ; cited above. Typical* e ' "Jj™^ 
oolvethvlene (LDPE LLDPE MDPE, HOPE or laminates thereof) is heated dose to its melting point and exposed 
though VtoK ««S to a sucton force which pulls those areas exposed to the force into the forming apertures 
wS are shS such that the film is formed into that shape and, when the suction force is high enough, the film 
breaks aT rte end thereby f^ aperture through the film corresponding to an open capillary. Closed capillaries 
S^sfmKte^^TrSuSna the suction force with suitable means in correspondence of them . therefore 
causino the Dotvmeric film to extend only partially without breaking at the second end, and forming the closed 
capSes^ whff are "prefer^ shorter than the open capillaries, as already explained. Other film matenate 
include e.g. polyesters, polyethers, polyvinyl alcohols and others. „ mMWQ 
[0094] Elydrophilic continuous films that are substantially liquid impervious but moisture vapour per meabte per 
se can also be used for the manufacture of the three dimensional polymenc films with open and closed capillaries 
according to th ^^resent invention. Such films do not allow the flow of moisture ^J^^ £Sm 
apertures in the material but do transfer substantial amounts of moisture vapour through the film by absorbing 
Sr o^one sfde of the film where the moisture vapour concentration is higher and desorbing evaporating it on 
me opposite side of the film where the moisture vapour concentration is lower. These films, referred to as 
monolithic films, are known in the art, such as e.g. Hytrel (TM) film from Du Pont, Corporation, US* 
[0095] When a monolithic film is used to manufacture a three dimensional polymenc f«m with oper .and closed 
30 Loiliaries accordina to the present invention, it is capable of maintaining breathabilrty of the polymenc film 
wTh ca?llarief Sen n Las' oft£e film where, under particularly stressed use conditions, the ^ capillary are 
Sally closed due to bending, under e.g. high pressure exerted by the user, and also .n correspondence of the 

[o°096] CaP ' Various forms, shapes, sizes and configurations of the capillaries are possible and will be discussed in 
reference to Figures 3 through 7 in the following. ..^.Hnnta^ 

35 [0097] Figure 5 shows a cross-sectional view of a single slanted open cap.1 ary >5 I of a prefe red Polymenc 
backsheet film 55 made in accordance with US 5591510 or PCT WO 97/03818, WO 97/03795, and also having the 
lrSSS\To between tfeTeSh L and the dimension D of the first opening 57 'according to ;£^£ST% 
wherein elements corresponding to those already described in Figure 2 are identified by the same numerals^ I ne 
Srein * A fclms along at least part of its length an angle of less than 90 degrees with the plane P of the film 

«, S is 6 th A e same' pSS a? ft. garment facing surface of the film 55. TO. ^^^SX^X 
between 85 and 20 degrees, more preferably between 65 degrees and 25 degrees, and most preferably between 55 

ro0981 ^A^ande of less than 90 degrees with the plane P can be formed by the centreline A of the open capillary 
alona its enSe length when as illustrated in figures 3 and 4, the centreline A is substantial* rectilinear or. 
as in figure 5 whS the centSine A is rectilinear along most of its length. This angle can be said to actually 

4 5 corresponds to the angle of the open slanted capillary. „ P in 

[0099] In alternative embodiments where the centreline A of an open capillary 54 ,s curved entirely orin pa* 
such as for example those illustrated in figures 6 and 7, the angle of the centreline A, as rt s known from 
^m^.^or^&?*e5t of the tangent to the centreline A at a given point, as measurec ' » tta«aojg 
Slw illustrated in the figures themselves. Of course in these cases the angle can vary along the length of the 
SreS A It is wrthin the scope of the present invention that the centreline A forms an angle of ess than 90 

50 decreed alona 2 tea™ a pinion of its length, but it is preferred that substantially the whole centreline A, or at 
elt'most'^Morm? I XaVangle of 9 ^ than 90 P de f ees with the plane P, as grated * 
and 5. or that alternatively the angle changes continuously along the whole length of the centreline A, as 
illustrated for example in figures 6 (curved open capillary). 

[0100] It is of course possible to allow the capillaries to take the shape of a funnel such that the second 
55 opening 58 is (substantially) smaller than the first opening 57 when f^^.J^J^ ^'J^ 
perpendicular to the centreline A. Such an embodim nt is shown in Figure 4 and F gue* J n o ^ n u / e a 3 fo rt r ^^%™2 
that the wall 56 of the capillary may not end in the second opening 58 such that the opening forms a surtace 
perpendicut to t ceSne^A but such that the wal. on the portion of the capillary further apart from the 
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wearer facing surface of the film 55 extends over the opening to further aid the film in reducing the probability of 
liquid migrating through the capillaries from the absorbent core on the wearer facing side of the film 55 to the 
garment facing side of the film (and cause leakage). 

[0101] In Figure 6 another embodiment of the capillaries useful for the present invention is shown which is 
curved along its length towards the wearer facing surface of the film 55. This has a similar effect as the extension 
of the wall 56 as shown in Figure 3. 

101 02J In Figure 7 another preferred embodiment of a capillary according to the present invention is shown which 
has a first portion 257 and a second portion 258. The first portion 257 of the capillary is different in direction 
than the second portion 258 of the capillary 54. This difference can also be in shape, size, and form of the 
portions of the capillary in order to achieve the desired level of breathability while preventing liquid passage 
through the film in a direction from the wearer facing side towards the garment facing side. 

[0103] In the preferred embodiments of the present invention comprising the resilient, three dimensional 
polymeric web as the polymeric film backsheet 55 with slanted capillaries it is believed that said capillaries allow 
air and water vapour permeability which is not hindered by them being slanted at an angle or by the shape as 
indicated above. At the same time the slanting and shaping according to the present invention further help the 
capillaries having the preferred ratio between length L and dimension D of the first opening 57 to dose under 
pressure exerted from the wearer facing side on them such that liquid transport through the capillaries towards the 
outside of the article becomes nearly impossible. Hence these three-dimensional formed film layers are highly 
preferable in the context of breathable absorbent articles. 

[0104] A further advantage related to a resilient, three dimensional polymeric web having slanted open 
capillaries and being comprised in a backsheet of a disposable absorbent article is the fact that such a three 
dimensional film does not allow a direct passage through its thickness, i.e., along a direction perpendicular to the 
overall film surface. Therefore this prevents portions of a further layer or of a material adjacent or applied to 
one surface of the polymeric three dimensional film with slanted capillaries from getting direct access to the 
opposite surface through the thickness of the film, i.e., through the slanted open capillaries. This is particularly 
useful in the context of a breathable backsheet. The slanted open capillaries in fact prevent that a bridge can be 
created between the two surfaces of the polymeric three dimensional film, e.g. by allowing fibres of an adjacent 
fibrous layer to penetrate into the capillary apertures and get in contact with a further layer adjacent to the 
opposite surface, so creating a preferred passage for the fluid. Further, when adhesive is used to join a polymeric 
three dimensional film to an adjacent layer, the slanted geometry of the open capillaries does not allow that part 
of the adhesive can penetrate through the open capillaries and emerge on the opposite surface, possibly contacting 
another layer and again creating a bridge trough the three dimensional film. 

[0105] Preferred shape and size of the open capillaries 54" in a resilient three dimensional polymeric web 
preferably constituting the three dimensional polymeric film 55 comprised in a preferably breathable backsheet 
structure of an absorbent article, according to the preferred embodiment of the present invention described so far, 
can be determined by the skilled man taking into account the final use of the polymeric web, for example in order to 
allow a good water vapour permeability, preferably also air permeability, to the backsheet structure preferably 
comprising such a web. 

[0106] Preferably, the open capillaries 54" have a first opening 57 with a dimension D generically comprised 
between 0.2 mm and 5 mm, wherein D comprises the smallest dimension D min , the average dimension D av , and the 
largest dimension D max , as defined herein. When the first opening 57 has a circular shape, dimensions D min , D^, and D 
max coincide, and correspond to said dimension D. They are preferably comprised between 0.4 mm and 2 mm, more 
preferably between 0.7 mm and 1.5 mm. If, as it is preferred, the first opening 57 has a substantially elliptical 
shape, with a D min and a D max corresponding to the two axes of the ellipse, both D m!n and D max are also more preferably 
comprised between 0.7 mm and 1.5 mm. 

[0107] Preferably, the closed capillaries 54' have a first opening 57 with the same shape and size of that of 
the open capillaries 54", since this can be simpler to achieve with known processes used to manufacture the three 
dimensional polymeric film 55 of the present invention, preferably comprised in an absorbent article. 
[0108] The length L of the open capillaries 54", as defined above, and the apparent thickness T of the three 
dimensional polymeric film 55, which is related to the length L, can be determined as a function of the size of the 
first opening 57. It is particularly preferred that the length L of the open capillaries 54" satisfies the preferred 
L/D ratio described above. 

[0109] In a preferred example according to the present invention the resilient, three dimensional polymeric web 
is preferably comprised in a backsheet structure as the three-dimensional polymeric backsheet film 55 with slanted 
capillaries 54, and is similar to that illustrated in Figure 8, but, differently from what is actually shown in Figure 
8, the resilient, three dimensional polymeric web further features the open capillaries 54" with the preferred L/D ratio. 
[0110] The open capillaries 54" have a funnel shape substantially corresponding to that illustrated in Fig. 4, 
with the centreline A forming an angle of about 35 degrees with the plane P of the film, wherein D min is 0.9 mm, D max is 
1.1 mm, and L is 1 .9 mm. The apparent thickness T of the three dimensional polymeric film is 1 A mm. 
[0111] The closed capillaries 54' have the first opening with the same shape and size of the first opening of 
the closed capillaries, and have an height H of 0.5 mm. The closed capillaries constitute the 65% of the total 
number of capillaries of the three dimensional polymeric film 55, and are uniformly distributed among the open 
capillaries. 

[0112] According to an alternative preferred mbodiment of the present invention a pr ferably breathable 
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backsheet 50 which is a dual or multiple layer composite can also be used in the absorbent article. Suitable 
breathable backsheets for use herein can therefore comprise a first layer such as the polymeric backsheet film 55 as 
described above and a second layer with said first layer being an air permeable layer. Preferred composite 
breathable backsheets are those having a high vapour exchange, most preferably both a high vapour and high air 
exchange. 

[0113] As illustrated in Figure 8, the first layer is a polymeric backsheet film 55 similar to that already 
described with reference to Figure 1 , but with capillaries 54 which are slanted, both the op n capillaries 54" and 
the closed capillaries 54\ even though this specific shape of the closed capillaries 54' is not particularly 
preferred, but can be dictated by process reasons. A symmetric shape for the closed capillaries 54' may in fact be 
preferable since it can provide a better resistance to deformation. It has to be noted that the polymeric backsheet film 
55 of Figure 8 does not actually show the preferred L/D ratio described hereinbefore. The polymeric backsheet film 
55 is positioned between the garment facing surface of the absorbent core 40, 42, 44 and the wearer facing surface 
of the second layer which is indicated as layer 52 in Figure 8. It is oriented such that it retards or prevents 
liquid from passing from the absorbent core 40, 42, 44 towards the outside while allowing free air flow through it. 
[0114] The second layer 52 needs to provide at least water vapour permeability so as to support breathability of 
the article. It is not required but desirable that it also supports air permeability in order to further improve the 
comfort benefit from the breathability of the article. In this context suitable water vapour and air permeable 
layers include two-dimensional micro- or macro-apertured films, which can also be micro- or macroscopically expended 
films, formed apertured films and monolithic films, as well as nonwovens, or wovens. 

[0115] Suitable two dimensional planar layers of the backsheet may be made of any material known in the art, but 
are preferably manufactured from commonly available polymeric materials. Suitable materials are for example Goretex 
(TM) or Sympatex (TM) type materials well known in the art for their application in so-called breathable clothing. 
Other suitable materials include XMP-1001 of Minnesota Mining and Manufacturing Company, St. Paul, Minnesota, 
USA and Exxaire XBF-101W, supplied by the Exxon Chemical Company. As used herein the term two dimensional 
planar layer refers to layers having a depth of less than 1 mm, preferably less than 0.5 mm, wherein the apertures 
do not protrude out of the plane of the layer. The apertured materials for use as a backsheet in the present 
invention may be produced using any of the methods known in the art such as described in EP 293482 and the 
references therein. In addition the dimensions of the apertures produced by this method may be increased by applying 
a force across the plane of the backsheet layer (i.e. stretching the layer). 

[0116] Suitable apertured formed films include films which have discrete apertures which extend beyond the 
horizontal plane of the garment facing surface of the layer towards the core thereby forming protuberances. The 
protuberances have an orifice located at its terminating end. Preferably said protuberances are of a funnel shape, 
similar to those described in US 3929135. The apertures located within the plane and the orifices located at the 
terminating end of protuberance themselves maybe circular or non circular provided the cross sectional dimension or 
area of the orifice at the termination of the protuberance is smaller than the cross sectional dimension or area of 
the aperture located within the garment facing surface of the layer. Preferably said apertured preformed films have 
a directional liquid transport and are positioned such that they support the prevention of liquid loss (leakage) 
through the backsheet. Suitable macroscopically expanded films for use herein include films as described for example 
in US 4637819 and US 4591523. 

[0117] Suitable monolithic films include Hytrel (TM), available from DuPont Corporation, USA, and other such 
materials as described in Index 93 Congress, Session 7A "Adding value to Nonwovens", J-C. Cardinal and Y. Trouilhet, 
DuPont de Nemours international S.A, Switzerland. Suitable non-wovens and/or wovens are any of those well known in 
the art. Non-wovens such as spunbonded, melt blown or carded which are thermobonded airlayed, drylayed or even 
wetlaid with or without binder can be used. Particularly preferred non-wovens are multilayer non-wovens such as a 
composite of fine melt blown fibers with more coarse spunbonded fibers with the meltblown fibers forming the wearer 
facing surface of the non-woven layer. 

Absorbent article construction 

[0118] A further aspect of the present invention relates to the joining of the elements, e.g. topsheet, 
backsheet and absorbent core, to provide the article comprising the resilient, three dimensional polymeric web of 
the present invention, e.g. the disposable absorbent article described so far, when the resilient, three dimensional 
polymeric web of the present invention is actually comprised in an article, rather than being used as such. 
According to the present invention at least two, preferably all of the elements of the article are joined. 
[0119] Each of said elements comprising at least one layer has a wearer facing surface and a garment facing 
surface. Typically, adjacent garment facing surfaces form a common interface with the wearer facing surface of an 
adjacent element or layer. The elements or layers are joined together across this common interface. In this manner 
the topsheet is joined to the absorbent core, and the core is joined to the backsheet Furthermore, each of said 
topsheet, backsheet and core elements may comprise more than one layer and these layers may also be similarly 
joined. In addition the topsheet may be directly or indirectly joined to the backsheet at the periphery of the 
absorbent article to contain the absorbent core. 

[0120] The elements and layers thereof may be joined by any means known in the art for affixing two adjacent 
layers of material, such that the layers are directly attached to one another or directly attached to one another 
via the joining means. Suitable joining means include adhesive, fusion bonding, ultra sonic bonding, stitching, heat 
(e.g. thermobonding by welding fibers at intersections or melting a polymer to attach fibers or films to each other), 
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embossing, crimping, pressure bonds, dynamic mechanical bonds or combinations thereof. According to 
an embodiment of the present invention the preferred means of joining is adhesive. Suitable adhesives include non 
pressure sensitive and cold adhesives. The adhesive may be applied by any means known in the art such as spiral 
application, slot coating, spraying, spiral spraying, curtain coating, contact coating and printing, provid d that 
the adhesive does not substantially affect the breathabiiity, in the preferred embodiment of the present invention 

5 of a breathable absorbent article, and other functions of the el ments of the article. 

[0121] One means of achieving this is to use particular adhesive application methods such as open adhesive 
application techniques, whereby areas of the common interface are adhesive free, whilst retaining the required level 
of attachment/joining of the two adjacent layers or elements. In particular spiral spraying is preferred. 
[0122] In a preferred embodiment of the present invention wherein the absorbent article finds utility as a 

iO sanitary napkin or panty liner, the absorbent article is also provided with a panty fastening means which provides 
means to attach the article to an undergarment. For example the panty fastening means may comprise a mechanical 
fastener such as hook and loop fasteners such as marketed under the tradename VELCRO, snaps or holders. 
Alternatively, the article is fastened to the undergarment by means of panty fastening adhesive on the backsheet 
The panty fastening adhesive provides a means for securing the article to the panty and preferably a means for 
securing the article when soiled, to the fold and wrap package for convenient disposal. Typically, at least a 

15 portion of the garment facing surface of the backsheet is coated with adhesive to form the panty fastening adhesive. 
Any adhesive or glue used in the art for such purposes can be used for the panty fastening adhesive herein. Pressure 
sensitive adhesives are most preferred. Suitable adhesives include Century A-305-IV manufactured by the Century 
Adhesives Corporation of Columbus, Ohio, and Instant LOK 34-2823 manufactured by the National Starch and 
Chemical Company of Bridgewater, New Jersey, 3 Sigma 3153 manufactured by 3 Sigma and Fuller H-2238ZP 
manufactured by the H.B. Fuller Co. 

20 [0123] In order to reduce the adverse effect on breathability of the backsheet (and thus of the article as a 
whole) in preferred breathable absorbent articles, the adhesive is preferably applied such that at least 60%, 
preferably from at least 80%, most preferably at least 90% of the surface of the backsheet is adhesive free. The 
required adhesiveness can still be achieved even when using reduced surface coverage by using a particular 
distribution such as thinner strips, discontinuous strips of adhesive, intermittent dots, random patterns or spirals. 

2 5 [0124] The panty fastening adhesive is typically covered with a removable release paper or film in order to 
prevent the adhesive from drying out or adhering to another surface other than the panty prior to use. Any 
commercially available release paper or film may be used. Suitable examples include BL 30MG-A SILOX El/O and BL 
30 MG-A SILOX 4 P/O available from Akrosil Corporation. 

[0125] According to the present invention the resilient, three dimensional polymeric webs can be used 
beneficially in the context of sanitary napkins, panty liners, incontinence articles, sweat pads and diapers, and 
30 also of protective articles such as gowns, face masks and bandages. However, sanitary napkins are particularly 
susceptible to the present invention. The disposable article may thus also have all those features and parts which 
are typical for products in the context of their intended use. 



Claims 

35 1. A resilient, three dimensional, perforated plastic web, said web consisting of a liquid impervious polymeric 
film (55) having a first surface, a second surface, and capillaries (54), said capillaries (54) having side walls 
(56) which extend away from said second surface of said backsheet film (55), said capillaries (54) having a first 
end (60) comprising a first opening (57) in said first surface of said film (55), and a second end (62) spaced 
apart from said second surface of said backsheet film (55), each of said capillaries (54) defining a conduit (70), 
said conduit constituted by said first end (60), said second end (62), and said side walls (56), 

40 said web being characterised in that 

at least 50% of said capillaries (54) are closed capillaries (54') which are closed at said second end (62), and 
at least 5% of said capillaries (54) are open capillaries (54 M ) which comprise a second opening (58) at said 
second end (62). 



2. A resilient, three dimensional, perforated plastic web according to claim 1, characterized in that said open 
capillaries (54") extend away from said second surface of said film (55) further than said closed capillaries (54'). 

3. A resilient three dimensional, perforated plastic web according to any preceding claim, characterized in that 
from 50% to 80% of said capillaries (54) are closed capillaries (54'). 

4. A resilient, three dimensional, perforated plastic web according to any preceding claim, characterized in that 
said liquid impervious polymeric film (55) has an apparent thickness T defined as the distance between a first 
plane comprising said first ends (60) of said capillaries (54) and a second plane parallel to said first plane 
and comprising the points of said second ends (62) which are furthest from said first plane, said closed 
capillaries (54') have a height H defined as the distance between said first plane and a third plane parallel to 
said first plane and comprising the points of said second ends (62) of said closed capillaries (54*) which are 
furthest from said first plane, 

wherein said height H of said closed capillaries (54*) is less than 50% of said apparent thickness T of said 
liquid impervious polymeric film (55), preferably from 30% to 40% of said apparent thickness T. 
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5. A resilient, three dimensional, perforated plastic web according to any preceding claim, characterized in that 
each of said capillaries (54) has a centreline A defined as the geometrical axis of said conduit (70), wherein at 
least some of said capillaries (54) form cylinders having sectional areas which are constant in a direction 
extending away from said second surface when comparing areas perpendicular to said centreline A. 

5 6. A resilient, three dimensional, perforated plastic web according to any preceding claim, characterised in that 
said closed capillaries (54') are all substantially identical, and said open capillaries (54") are all 
substantially identical respectively, wherein preferably said open and closed capillaries (54*. 54") are 
homogeneously distributed across said backsheet film (55). 

7. A resilient, three dimensional, perforated plastic web according to any preceding claim, characterized in that 
said open capillaries (54") have a length L measured along said centreline A between said first opening (57) and 
said second opening (58), and a largest dimension D of said first opening (57), wherein the ratio between said 
length L and said largest dimension D is larger than 2. 

8. A resilient, three dimensional, perforated plastic web according to any preceding claim, characterized in that 
15 said open capillaries (54") extend away of said second surface of said film (55) at an angle (59) of less than 

90° measured from said first plane of said film (55). 

9. A resilient, three dimensional, perforated plastic web according to any preceding claim, characterized in that 
said resilient, three dimensional, perforated plastic web is comprised in a breathable backsheet (50) of a 
breathable disposable absorbent article. 
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